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Abstract 10 
A 10 year-old entire female Beagle dog was evaluated for an acute history of 11 
lethargy, anorexia, and diarrhea. Mammary tumors were detected during 12 
physical examination. Ultrasonographic scan revealed the presence of a unique 13 
pattern of multiple, well defined and well marginated hypoechoic nodules in the 14 
muscularis layer of the jejunum. These nodules were not associated with 15 
changes in the rest of the normal intestinal layering and were not causing signs 16 
of intestinal obstruction. Mammary carcinoma metastases to intestinal 17 
muscularis layer were diagnosed on histopathological examination. 18 
19 
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Signalment, history and clinical findings 20 
A ten-year-old entire female Beagle dog presented with a three days history of 21 
anorexia, lethargy, and diarrhea. 22 
On physical exam, the dog presented mammary tumors on the right M4 and M5 23 
mammary glands, and multiple cutaneous nodules in the abdominal wall and 24 
the thoracic epaxial soft tissues. 25 
Complete blood work revealed mild normocytic, normochromic, non-26 
regenerative anemia, moderate left shift neutrophilic leukocytosis, moderate 27 
hypercalcemia, and decreased sodium and chloride. 28 
Medical treatment was initiated with fluid therapy (Ringer Lactate, B Braun 29 
VetCare SA, Rubí, Spain; 15.4ml/h, IV), fenbendazol (Panacur, Intervet 30 
International B.V., Salamanca, Spain; 50mg/Kg, PO), and intestinal diet 31 
(Prescription DietTM i/dTM Canine canned, Hill’s Pet Nutrition, Inc®/TM., USA). 32 
Diagnostic imaging exams, including thoracic and abdominal radiographs and 33 
ultrasound scan, were performed. 34 
Imaging diagnosis 35 
Abdominal ultrasound was performed using high frequency sectorial (CA123, 36 
convex-array, 3-9 MHz) and linear (LA523, linear-array, 4-13 MHz) transducers 37 
(MyLabTM70 Esaote, Italy). Multiple, oval to rounded, well defined and well 38 
marginated, hypoechoic nodules, measuring between 0.3 and 0.7cm were 39 
observed in the muscularis layer of the jejunal wall (Fig. 1). The nodules did not 40 
alter the remaining normal layers of the affected intestinal segment, being the 41 
mucosa, submucosa, and serosa clearly identified. In general, the thickness of 42 
the jejunal wall was within normal limits (less than 5mm), except where nodules 43 
were present. In such areas, the intestinal wall reached 6mm. No significant 44 
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ultrasonographic abnormalities were detected on the thickness, layering and 45 
content of the stomach, duodenum, ileum or colon. Mixed gastrointestinal 46 
luminal content with gas, fluid, and mucous patterns was observed, and 47 
gastrointestinal motility of all segments, including the jejunum, was considered 48 
normal. No blood flow signal was detected inside the nodular lesions using 49 
Color Doppler ultrasound as in the rest of the intestinal wall (Fig. 2). No signs of 50 
vascular abnormalities, such as luminal thrombi, were evident in the mesenteric 51 
regional vessels. 52 
Well defined, hypoechoic nodules of less than 2 cm were also visible in the 53 
spleen, cranial pole of the right kidney, adrenal glands, abdominal wall, and 54 
mesentery. A small amount of anechoic peritoneal effusion was observed 55 
between intestinal loops. 56 
Thoracic radiographs revealed a mixed pulmonary pattern with marked diffuse 57 
bronchointerstitial component, presence of small pulmonary nodules, and 58 
alveolar pattern affecting the caudal portion of the left cranial lung lobe. An 59 
aggressive lytic lesion in the spinous processes of T4 and T5 was also 60 
observed. Abdominal radiographs did not show significant abnormalities. 61 
Non-cardiac thoracic ultrasound demonstrated the presence of 0.5-0.9cm 62 
pulmonary nodules in contact with the thoracic wall and consolidation of the left 63 
cranial lung lobe. 64 
The presumptive imaging diagnosis was a malignant mammary tumor with 65 
multiple metastases to thoracic and abdominal structures. The differential 66 
diagnosis for the nodules affecting the muscularis layer of the jejunum included 67 
nodular infiltration due to primary intestinal neoplasia (lymphoma, mast cell 68 
tumor, disseminated histiocytic sarcoma) or metastatic infiltration. Other 69 
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differentials such as intestinal smooth muscle tumor, muscular hypertrophy, 70 
muscular hyperplasia, hematoma, or granuloma, were considered less likely.1-6 71 
Outcome and pathologic findings 72 
Positive response to medical treatment was observed during the first day of 73 
hospitalization. However, clinical signs worsened the following hours and the 74 
owners elected euthanasia. Complete post-mortem examination was 75 
performed. 76 
Macroscopically, three well-defined nodules, measuring 0.5-1cm diameter, were 77 
present in the distal jejunum. Nodules were solid and whitish on cross-section 78 
and did not disrupt the intestinal mucosa or serosa (Fig. 3). Similar nodular 79 
lesions were detected in the mammary glands, inguinal superficial lymph nodes, 80 
abdominal wall, thoracic epaxial muscles, and in other thoracic and abdominal 81 
viscera-including the lungs, heart, spleen, liver, kidneys, and adrenal glands. 82 
Microscopically, all the nodules showed a similar histological pattern. In the 83 
intestine, macroscopic nodules corresponded to a non-encapsulated and poorly 84 
demarcated neoplastic proliferation that severely infiltrated the tunica 85 
muscularis and submucosa of the intestinal wall (Fig. 4). Neoplastic cells were 86 
organized in small acini or solid nests, within a fine fibrovascular stroma. 87 
Neoplastic cells were epithelial, polygonal to cylindrical-shaped, medium in size 88 
(15-30 µm in diameter) and showed indistinct borders. They showed a 89 
moderate amount of pale eosinophilic, and often vacuolated, cytoplasm and a 90 
central, rounded to oval big nucleus, with finely stippled chromatin and mainly 91 
one prominent eosinophilic nucleolus. A moderate degree of pleomorphism, 92 
anisocytosis, and anisokaryosis was evident, and a moderate to large number 93 
of mitosis (2 to 6 per 40x HPF) were present. Within the tumour, several 94 
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extensive areas of coagulative necrosis, fibrin and haemorrhage were 95 
observed. Presence of neoplastic emboli was detected in the lymphatic vessels 96 
of the intestinal submucosa. 97 
Discussion 98 
The ultrasonographic appearance of canine primary intestinal neoplasia, 99 
including carcinoma, lymphoma, and smooth muscle tumors has been well 100 
characterized. 2, 7-13 Primary intestinal neoplasms are uncommon in dogs, being 101 
adenocarcinoma and lymphoma the most frequent primary canine 102 
gastrointestinal tumors. Other described malignancies include leiomyosarcoma, 103 
fibrosarcoma, poorly differentiated sarcoma, mast cell tumors, carcinoid, 104 
hemangioma, and osteosarcoma. Benign tumors include polyps and 105 
leiomyomas.7,14-16 The most common ultrasonographic findings in canine 106 
intestinal carcinomas are transmural thickening of the intestinal wall, which is 107 
usually focal with complete loss of the normal intestinal layering, changes in the 108 
normal wall echogenicity, decreased focal intestinal motility with or without signs 109 
of intestinal obstruction, regional lymphadenopathy and/or nodules at the 110 
mesentery/omentum.2,9,11 Alimentary lymphoma in dogs can be diffuse or can 111 
appear as a solitary hypoechoic intestinal mass with transmural thickening and 112 
loss of wall layering. It is the most common neoplastic cause of diffuse 113 
infiltration and wall thickening in dogs. Lymphoma may cause partial stenosis of 114 
the intestinal lumen, but it usually does not cause complete obstruction. 115 
Regional lymphadenopathy with enlarged, rounded, and hypoechoic lymph 116 
nodes is common. Other reported findings are reduced wall echogenicity and 117 
decreased motility. 2,9,17 Leiomyosarcomas are malignant smooth-muscle 118 
tumors that originate from the muscularis layer of the bowel wall. They are often 119 
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large, heterogeneous, mixed echogenic intramural lesions with eccentric 120 
growing pattern. 2,10,18 Leiomyomas tend to be small, and appear as focal 121 
intramural hypoechoic thickening with loss of wall layering. 9 122 
Canine mammary gland tumor is one of the most common neoplasia, 123 
accounting for approximately 50% of all tumors in intact female dogs.19 124 
Malignant canine mammary tumors have the potential to metastasize. In 125 
general, malignant epithelial mammary tumors metastasize via lymphatic 126 
vessels to regional lymph nodes and the lungs. However, more distant 127 
metastases sites, including the liver, spleen, bone, and brain have been 128 
described. Intestinal metastases have rarely been reported in dogs, without 129 
specification of which intestinal layer was affected.20 Skeletal and cardiac 130 
muscle metastatic infiltration from mammary tumors has also been reported.21-25 131 
However, no references about intestinal smooth muscle metastasis have been 132 
found. 133 
In women, breast carcinoma is the most common neoplasm.26 Metastatic breast 134 
disease usually affects the lungs, liver, bones, soft tissue, brain, and adrenal 135 
glands. As it occurs in dogs, gastrointestinal involvement is uncommon and it 136 
mainly affects the stomach, colon and rectum, with direct invasion of lymphatic 137 
vessels as the proposed mechanism.27 Metastases to the duodenum, jejunum, 138 
and ileum are rare and usually associated with peritoneal carcinomatosis.27 139 
Common imaging findings of intestinal metastases are diffuse mural thickening 140 
of the intestinal wall -often associated to mucosal ulceration-, regional 141 
lymphadenopathy, peritonitis, and the presence of single or multiple sites of 142 
intestinal obstruction secondary to intestinal masses or strictures.27-29 143 
Gastrointestinal breast cancer metastases are recognized at necropsies, but the 144 
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presence of clinical signs is uncommon.28,29 Patients can show abdominal pain, 145 
diarrhea, vomiting, fatigue, anemia, inappetence, hyporexia, and signs of 146 
intestinal obstruction, mimicking other disorders such as Crohn’s disease.29-30 147 
In the case presented here, a paraneoplastic syndrome is the most likely 148 
explanation for most of the presenting clinical signs (anorexia, lethargy, and 149 
diarrhea). Diarrhea is one of the clinical signs observed in human cancer 150 
patients.31 Although diarrhea secondary to small intestine neoplastic affection is 151 
usually seen in dogs with jejunal or ileal tumors32, the small size and muscular 152 
location of the nodules and the fact that the intestinal mucosa was intact, makes 153 
direct effect of the neoplasia less likely. Inappetence and weakness may have 154 
been exacerbated in this dog by the presence of hypercalcemia, which has 155 
been associated with several tumor types, including mammary gland carcinoma 156 
and adenocarcinoma.33,34 157 
The unique ultrasonographic appearance of the intestinal metastases in this 158 
case -described as nodular, well defined hypoechoic nodules affecting the 159 
muscularis layer- has not been described in other intestinal neoplasms. Thus, it 160 
may be considered as a pattern of intestinal metastases. 161 
162 
Page 8 of 18
Veterinary Radiology & Ultrasound
Veterinary Radiology & Ultrasound
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review
 9
 References 163 
1. Heng HG, Huang A, Baird DK, Mitsui I, Parnell NK. Imaging diagnosis-164 
Spontaneous intramural canine duodenal hematoma. Vet Radiol Ultrasound 165 
2010;51:178-181. 166 
2. Pennick D. Gastrointestinal tract. In: Pennick D, d'Anjou MA (ed): Atlas of 167 
Small Animal Ultrasonography. USA: Blackwell,2008;281-318.  168 
3. Laurenson MP, Skorupski KA, Moore PF, Zwingenberger AL. 169 
Ultrasonography of intestinal mast cell tumors in the cat. Vet Radiol Ultrasound. 170 
2011;52:330-334. 171 
4. Mavropoulou A, Grandi G, Calvi L, Passeri B, Volta A, Kramer LH, et al. 172 
Disseminated histoplasmosis in a cat in Europe. J Small Anim Pract. 173 
2010;51:176-180. 174 
5. Zwingenberger AL, Marks SL, Baker TW, Moore PF. Ultrasonographic 175 
evaluation of the muscularis propria in cats with diffuse small intestinal 176 
lymphoma or inflammatory bowel disease. J Vet Intern Med;24:289-292. 177 
6. Kershaw O, Deppenmeier S, Gruber AD. Multiple cystic intestinal 178 
duplications in a cat. Vet Pathol. 2008;45:188-190. 179 
7. Aita N, Iso H, Uchida K. Hemangioma of the ileum in a dog. J Vet Med Sci. 180 
2010;72:1071-1073. 181 
8. Bowen EJ, Mundy P, Tivers MS, Syme HM, Mantis P, Smyth B, et al. 182 
Duodenal brunner's gland adenoma causing chronic small intestinal obstruction 183 
in a dog. J Small Anim Pract. 2012;53:136-139. 184 
9. Gaschen L. Ultrasonography of small intestinal inflammatory and neoplastic 185 
diseases in dogs and cats. Vet Clin North Am Small Anim Pract. 2011;41:329-186 
344. 187 
Page 9 of 18
Veterinary Radiology & Ultrasound
Veterinary Radiology & Ultrasound
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review
 10 
10. Myers NC, Penninck DG. Ultrasonographic diagnosis of gastrointestinal 188 
smooth muscle tumors in the dog. Vet Radiol Ultrasound. 1994;35:391-397. 189 
11. Paoloni MC, Penninck DG, Moore AS. Ultrasonographic and 190 
clinicopathologic findings in 21 dogs with intestinal adenocarcinoma. Vet Radiol 191 
Ultrasound. 2002;43:562-567. 192 
12. Penninck D, Smyers B, Webster CR, Rand W, Moore AS. Diagnostic value 193 
of ultrasonography in differentiating enteritis from intestinal neoplasia in dogs. 194 
Vet Radiol Ultrasound. 2003;44:570-575. 195 
13. Penninck DG. Characterization of gastrointestinal tumors. Vet Clin North Am 196 
Small Anim Pract. 1998;28:777-797. 197 
14. Willard MD. Alimentary neoplasia in geriatric dogs and cats. Vet Clin North 198 
Am Small Anim Pract. 2012;42:693-706. 199 
15. Liptak J, Withrow SJ. Cancer of the gatrointestinal tract. In: Withrow SJ, Vail 200 
DM (ed): Small Animal Clinical Oncology. USA: Saunders Elsevier; 2007:455-201 
510. 202 
16. Tappin S, Brown P, Ferasin L. An intestinal neuroendocrine tumour 203 
associated with paroxysmal ventricular tachycardia and melaena in a 10-year-204 
old boxer. J Small Anim Pract. 2008;49:33-37. 205 
17. Gieger T. Alimentary lymphoma in cats and dogs. Vet Clin North Am Small 206 
Anim Pract. 2011;41:419-432. 207 
18. Hanazono K, Fukumoto S, Hirayama K, Takashima K, Yamane Y, Natsuhori 208 
M, et al. Predicting metastatic potential of gastrointestinal stromal tumors in dog 209 
by ultrasonography. J Vet Med Sci. 2012;74:1477-1482. 210 
19. Sorenmo K. Canine mammary gland tumors. Vet Clin North Am Small Anim 211 
Pract. 2003;33:573-596. 212 
Page 10 of 18
Veterinary Radiology & Ultrasound
Veterinary Radiology & Ultrasound
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review
 11 
20. Fidler IJ, Brodey RS. A necropsy study of canine malignant mammary 213 
neoplasms. J Am Vet Med Assoc. 1967;151:710-715. 214 
21. Clemente M, Perez-Alenza MD, Pena L. Metastasis of canine inflammatory 215 
versus non-inflammatory mammary tumours. J Comp Pathol. 2010;143:157-216 
163. 217 
22. Kim JH, Im KS, Kim NH, Chon SK, Doster AR, Sur JH. Inflammatory 218 
mammary carcinoma with metastasis to the brain and distant organs in a 219 
spayed shih tzu dog. J Vet Diagn Invest. 2011;23:1079-1082. 220 
23. Aupperle H, Marz I, Ellenberger C, Buschatz S, Reischauer A, Schoon HA. 221 
Primary and secondary heart tumours in dogs and cats. J Comp Pathol. 222 
2007;136:18-26. 223 
24. Perez Alenza MD, Tabanera E, Pena L. Inflammatory mammary carcinoma 224 
in dogs: 33 cases (1995-1999). J Am Vet Med Assoc. 2001;219:1110-1114. 225 
25. Alves A, Prada J, Almeida JM, Pires I, Queiroga F, Platt SR, et al. Primary 226 
and secondary tumours occurring simultaneously in the brain of a dog. J Small 227 
Anim Pract. 2006;47:607-610. 228 
26. Shibuya K, Mathers CD, Boschi-Pinto C, Lopez AD, Murray CJ. Global and 229 
regional estimates of cancer mortality and incidence by site: II. Results for the 230 
global burden of disease 2000. BMC Cancer. 2002;26;2-37. 231 
27. Mouawad NJ, Cleary RK. Small bowel obstruction as the primary 232 
presentation of undiagnosed metastatic lobular breast carcinoma. Breast Dis. 233 
2011;33:35-40. 234 
28. Nazareno J, Taves D, Preiksaitis HG. Metastatic breast cancer to the 235 
gastrointestinal tract: A case series and review of the literature. World J 236 
Gastroenterol. 2006;12:6219-6224. 237 
Page 11 of 18
Veterinary Radiology & Ultrasound
Veterinary Radiology & Ultrasound
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
For Peer Review
 12 
29. Ambroggi M, Stroppa EM, Mordenti P, Biasini C, Zangrandi A, Michieletti E, 238 
et al. Metastatic breast cancer to the gastrointestinal tract: Report of five cases 239 
and review of the literature. Int J Breast Cancer. 2012;2012:439023. 240 
30. Kawasaki A, Mimatsu K, Oida T, Kanou H, Kuboi Y, Fukino N, et al. Small 241 
intestinal perforation due to metastasis of breast carcinoma: Report of a case. 242 
Surg Today. 2011;41:698-700. 243 
31. Mercadante S. Diarrhea in terminally ill patients: Pathophysiology and 244 
treatment. J Pain Symptom Manage. 1995;10:298-309. 245 
32. Leibman NF, Larson VS, Ogilvie GK. Oncologic diseases of the digestive 246 
system. In: Tams TR (ed): Handbook of Small Animal Gastroenterology . Saint 247 
Louis: W.B. Saunders, 2003;370-415. 248 
33. Bergman PJ. Paraneoplastic syndromes. In: Withrow SJ, Vail DM (ed). 249 
Withrow & MacEwen's. Small Animal clinical Oncology. Canada: Saunders 250 
Elsevier; 2007; 77-94. 251 
34. Chun R. Paraneoplastic syndromes. In: Henry CJ, Higinbotham ML (ed). 252 
Cancer Management in Small Animal Practice. USA: Saunders Elsevier; 2010; 253 
94-100.  254 
 255 
 256 
 257 
Figures 258 
Fig.1. A. B-Mode ultrasonographic image of the jejunum. A well-defined 259 
hypoechoic nodule is located in the muscularis layer of the intestinal wall 260 
causing mild thickening of the affected segment. The submucosa and serosa 261 
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layers show normal ultrasonographic appearance. B. Schematic image of the 262 
parietal nodule (arrows). 263 
Fig. 2. Color Doppler image of another segment of the distal jejunum. A well-264 
marginated hypoechoic nodule is present in the muscularis layer of the 265 
intestinal wall. No abnormal flow signal was detected inside the nodular lesion 266 
as in the rest of the intestinal wall. 267 
Fig. 3. Macroscopic image of the jejunum.  A well-defined, solid nodule, 268 
measuring 0.5-1cm diameter, is visible in the distal jejunum (arrow). The nodule 269 
did not disrupt the intestinal mucosa or serosa. 270 
Fig. 4. Microscopic image of the metastasis of mammary carcinoma infiltrating 271 
the intestinal submucosa and tunica muscularis. Inset: high power magnification 272 
image showing the cytological characteristics of the neoplasic cells. Mitosis are 273 
numerous (arrowheads). 274 
275 
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Fig.1. A. B-Mode ultrasonographic image of the jejunum. A well-defined hypoechoic nodule is located in the 
muscularis layer of the intestinal wall causing mild thickening of the affected segment. The submucosa and 
serosa layers show normal ultrasonographic appearance. B. Schematic image of the parietal nodule 
(arrows).  
209x81mm (300 x 300 DPI)  
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Fig. 2. Color Doppler image of another segment of the distal jejunum. A well-marginated hypoechoic nodule 
is present in the muscularis layer of the intestinal wall. No abnormal flow signal was detected inside the 
nodular lesion as in the rest of the intestinal wall.  
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Fig. 3. Macroscopic image of the jejunum.  A well-defined, solid nodule, measuring 0.5-1cm diameter, is 
visible in the distal jejunum (arrow). The nodule did not disrupt the intestinal mucosa or serosa.  
87x79mm (300 x 300 DPI)  
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Fig. 4. Microscopic image of the metastasis of mammary carcinoma infiltrating the intestinal submucosa and 
tunica muscularis. Inset: high power magnification image showing the cytological characteristics of the 
neoplasic cells. Mitosis are numerous (arrowheads).  
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